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NetSolve,                        
Its Applications, and 
the IPG

-DFN�'RQJDUUD
,QQRYDWLYH�&RPSXWLQJ�/DERUDWRU\
8QLYHUVLW\�RI�7HQQHVVHH
KWWS���ZZZ�FV�XWN�HGX�QHWVROYH�
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NetSolve Team

♦ 6XGHVK�$JUDZDO��87.
♦ 'RULDQ�$UQROG��87.
♦ 6XVDQ %ODFNIRUG��87.
♦ +HQUL�&DVDQRYD��8&6'
♦ -DFN�'RQJDUUD��87.
♦ &RUDO�+DQJ��87.
♦ 0LFKHOOH�0LOOHU��87.
♦ 6DWKLVK 9DGKL\DU��87.
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NetSolve –
Network Enabled Server

♦ 1HW6ROYH�LV�DQ�H[DPSOH�RI�D�JULG�EDVHG�
KDUGZDUH�VRIWZDUH�VHUYHU�

♦ (DV\�RI�XVH�SDUDPRXQW
♦ %DVHG�RQ�D�53&�PRGHO�EXW�ZLWK�«

¾ UHVRXUFH�GLVFRYHU\��G\QDPLF�SUREOHP�VROYLQJ�
FDSDELOLWLHV��ORDG�EDODQFLQJ��IDXOW�WROHUDQFH�
DV\QFKURQLFLW\��VHFXULW\��«

♦ 2WKHU�H[DPSOHV�DUH�1(26�IURP�$UJRQQH
DQG�1,1)�-DSDQ�

�

NetSolve

♦ 7DUJHW�QRW�FRPSXWHU�VFLHQWLVW��EXW�
GRPDLQ�VFLHQWLVW

♦ +LGH�ORJLVWLFDO�GHWDLOV
¾8VHU�VKRXOGQ·W�KDYH�WR�ZRUU\�DERXW�KRZ�RU�
ZKHUH��LVVXHV�DERXW�UHSURGXFLELOLW\�

♦ 1RW�LQWHQGHG�IRU�UXQQLQJ�D�WDVN�DFURVV�D�
JULG�RI�PDFKLQHV��EXW�RQ�D�VLQJOH�
PDFKLQH�RQ�WKH�JULG�

♦ 3UHVHQW�WKH�VHW�RI�DYDLODEOH�UHPRWH�
UHVRXUFHV�DV�D�´PXOWL�SXUSRVHµ�PDFKLQH�
ZLWK�D�ZHDOWK�RI�VFLHQWLILF�VRIWZDUH
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NetSolve Specifics
♦ 0XOWLSOH�XVHU�LQWHUIDFHV�

¾&��-DYD��0DWODE��)RUWUDQ�:HE��([FHO��
0DWKHPDWLFD

¾%LQGLQJV�WR�VRIWZDUH�FRPSRQHQWV�WR�WKHVH�
LQWHUIDFHV�

♦ 5HDG\�WR�XVH�RXW�RI�WKH�ER[�
♦ 8VHU�GHVFULEHV�SUREOHP�DQG�1HW6ROYH�
ILQGV�EHVW�DYDLODEOH�GHYLFH�IRU�WKH�
VROXWLRQ�

♦ 1RW�DXWRPDJLF��WKH�VRIWZDUH�\RX�ZDQW�
WR�XVH�KDV�WR�EH�LQVWDOOHG�LQWR�WKH�
1HW6ROYH�V\VWHP���7RGD\·V�YHUVLRQ�

�

The Grid Architecture Picture

5HVRXUFH�/D\HU

High speed networks and routers

&RPSXWHUV 'DWD�EDVHV 2QOLQH�LQVWUXPHQWV

6HUYLFH�/D\HUV

8VHU�3RUWDOV

$XWKHQWLFDWLRQ

&R� 6FKHGXOLQJ

1DPLQJ�	�)LOHV (YHQWV

*ULG�$FFHVV�	�,QIR
3UREOHP�6ROYLQJ
(QYLURQPHQWV

$SSOLFDWLRQ�6FLHQFH
3RUWDOV

5HVRXUFH�'LVFRYHU\
	�$OORFDWLRQ )DXOW�7ROHUDQFH

6RIWZDUH



�

�

Motivation for NetSolve

♦ &OLHQW�6HUYHU�$JHQW�'HVLJQ
♦ 1RQ�KLHUDUFKLFDO�V\VWHP
♦ /RDG�%DODQFLQJ�DQG��)DXOW�7ROHUDQFH
♦ +HWHURJHQHRXV�(QYLURQPHQW�6XSSRUWHG
♦ 0XOWLSOH�DQG�VLPSOH�FOLHQW�LQWHUIDFHV
♦ %XLOW�RQ�VWDQGDUG�FRPSRQHQWV

'FXNHX

)JXNLS�FS�JFX^�YT�ZXJ�YTTQ�YT�UWT[NIJ�
JKKNHNJSY FSI�ZSNKTWR�FHHJXX�YT�F�[FWNJY^ TK�
XHNJSYNKNH�UFHPFLJX�TS�:3.=�FSI�<NSIT\gX�

UQFYKTWRX

�

NetSolve - The Big Picture

Reply
Choice

Computational Resources
Hardware:      Software:

Clusters           Routines

MPP                Libraries

Workstations Applications

Globus,Condor, MPI,PVM

Client - RPC like

Matlab
Mathematica
C, Fortran 
Java, Excel

Java GUI

No knowledge of the grid required

Request

Agent

Scheduler

Database
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NetSolve Basic
Usage Scenarios

♦ *ULG�EDVHG�QXPHULFDO�
OLEUDU\�URXWLQHV
¾ 8VHUV�GRHVQ·W�KDYH�WR�KDYH�

VRIWZDUH�OLEUDU\�RQ�WKHLU�
PDFKLQH

♦ 7DVN�IDUPLQJ�DSSOLFDWLRQV
¾ ´3OHDVDQWO\�SDUDOOHOµ�

H[HFXWLRQ
¾ HJ 3DUDPHWHU�VWXGLHV

♦ 5HPRWH�DSSOLFDWLRQ�
H[HFXWLRQ
¾ &RPSOHWH�DSSOLFDWLRQV�ZLWK�

XVHU�VSHFLI\LQJ�LQSXW�
SDUDPHWHUV�DQG�UHFHLYLQJ�
RXWSXW

♦ ´%OXH�&ROODUµ�*ULG�%DVHG�
&RPSXWLQJ
¾ 'RHV�QRW�UHTXLUH�GHHS�

NQRZOHGJH�RI�QHWZRUN�
SURJUDPPLQJ

¾ /HYHO�RI�H[SUHVVLYHQHVV�
ULJKW�IRU�PDQ\�XVHUV

¾ 8VHU�FDQ�VHW�WKLQJV�XS��
QR�´VXµ�UHTXLUHG

♦ 6PDUW�/LEUDULHV
¾ 'HFLVLRQ�RQ�ZKLFK�

DOJRULWKP�DQG�VRIWZDUH�
EDVHG�RQ�LQSXW�GDWD

¾ 'HFRXSOH�LQWHUIDFH�
�FRPPRQ�FRPSRQHQW�

��

NetSolve Usage

♦$�XVHU�FDQ�LQVWDOO�WKH�FOLHQW��
VHUYHU��DQG�RU�DJHQW�

♦(DV\�WR�VHWXS�D�´SULYDWHµ�JULG�RU�
MRLQ�WKH�´JOREDOµ�JULG�

♦8VHUV�FDQ�DGG�VRIWZDUH�FRPSRQHQWV�
WR�D�VHUYHU�

♦7KHUH�FDQ�EH�PXOWLSOH�DJHQWV�LQ�WKH�
V\VWHP�
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NetSolve Applications and 
Interactions

♦ /LEUDU\�XVDJH
¾ /$3$&.�6FD/$3$&.�� 3DUDOOHO�GHQVH�OLQHDU�VROYHUV
¾ 6XSHU/8�0$���� 3DUDOOHO�VSDUVH�GLUHFW�OLQHDU�VROYHUV�8&%�5$/�
¾ 3(76F�$]WHF�� 3DUDOOHO�LWHUDWLYH�VROYHUV��$1/�61/�
¾ 2WKHU�DUHDV�DV�ZHOO��QRW�MXVW�OLQHDU�DOJHEUD�

♦ $SSOLFDWLRQV
¾ 0&HOO � 0LFURFHOOXODU SK\VLRORJ\��8&6'�6DON�
¾ ,3$56�� 5HVHUYRLU�6LPXODWRU��87H[DV��$XVWLQ�
¾ 9LUWXDO�+XPDQ�� 3XOPRQDU\�6\VWHP�0RGHO��251/�
¾ 56,&&�� 5DGLDWLRQ�6DIHW\ VZ�VLPXODWLRQ��251/�
¾ ,PDJH9LVLRQ � &RPSXWHU�*UDSKLFV�DQG�9LVLRQ��*UD] 8�

♦ 7RRO�LQWHJUDWLRQ
¾ *OREXV�� 0LGGOHZDUH�LQIUDVWUXFWXUH��$1/�66,�
¾ &RQGRU�� :RUNVWDWLRQ�IDUP��8�:LVFRQVLQ�
¾ $SS/H6�² $SSOLFDWLRQ�6FKHGXOLQJ��8&6'�
¾ 1:6�� 1HWZRUN�:HDWKHU�6HUYLFH��8�7HQQHVVHH�
¾ 6&,5XQ � &RPSXWDWLRQDO�VWHHULQJ��8�8WDK�
¾ 1LQI � 1HW6ROYH�OLNH�V\VWHP���(7/�7VXNXED�

NetSolve - MATLAB Interface

!!�GHILQH�VSDUVH�PDWUL[�$
!!�GHILQH UKV
!!�>[��LWV@� QHWVROYH��µLWPHWK¶��µSHWVF¶��$��UKV ��
«
!!�>[��LWV@� QHWVROYH��µLWPHWK¶��µD]WHF¶��$��UKV ���
!!�>[��LWV@� QHWVROYH��µVROYH¶��µVXSHUOX¶��$� UKV ���
!!�>[��LWV@� QHWVROYH��µVROYH¶��µPD��¶��$� UKV ���

Synchronous Call

Asynchronous Calls also available
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NetSolve - FORTRAN Interface

parameter( MAX = 100)

double precision A(MAX,MAX), B(MAX)
integer IPIV(MAX), N, INFO, LWORK

integer NSINFO

call DGESV(N,1,A,MAX,IPIV,B,MAX,INFO)

Easy to ‘switch’ to NetSolve

call NETSL(‘DGESV()’,NSINFO,

N,1,A,MAX,IPIV,B,MAX,INFO )

��

Hiding the Parallel Processing
♦8VHU�PD\EH�XQDZDUH�RI�SDUDOOHO�
SURFHVVLQJ

♦ 1HW6ROYH�WDNHV�FDUH�RI�WKH�VWDUWLQJ�WKH�PHVVDJH�
SDVVLQJ�V\VWHP��GDWD�GLVWULEXWLRQ��DQG�UHWXUQLQJ�
WKH�UHVXOWV�
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•Developed at: Salk Institute (T. Bartol), CMU (J. Stiles)
•Study how neurotransmitters diffuse and activate receptors in synapses
•blue unbounded, red singly bounded, green doubly bounded closed,
yellow doubly bounded open

MCell: 3-D Monte-Carlo Simulation of Neuro-
Transmitter Release in Between Cells

•Developed at: Salk Institute, CMU
•In the past, manually run on available workstations
•Transparent Parallelism, Load balancing, Fault-tolerance
•Fits the farming semantic and need for NetSolve
•Collaboration with AppLeS Project for scheduling tasks
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MCell: 3-D Monte-Carlo Simulation of Neuro-
Transmitter Release in Between Cells
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♦ ,QWHJUDWHG�3DUDOOHO�$FFXUDWH�5HVHUYRLU�
6LPXODWRU��
¾ 0DU\�:KHHOHU·V�JURXS��87�$XVWLQ

♦ 5HVHUYRLU�DQG�(QYLURQPHQWDO�6LPXODWLRQ�
¾ PRGHOV�EODFN�RLO� ZDWHUIORRG��FRPSRVLWLRQV
¾ �'�WUDQVLHQW�IORZ�RI�PXOWLSOH�SKDVH

♦ ,QWHJUDWHV�([LVWLQJ�6LPXODWRUV�
♦ )UDPHZRUN�VLPSOLILHG�GHYHORSPHQW

¾ 3URYLGHV�VROYHUV��KDQGOLQJ�IRU�ZHOOV��WDEOH�ORRNXS�
¾ 3URYLGHV�SUH�SRVWSURFHVVRU��YLVXDOL]DWLRQ�

♦ )XOO�,3$56�DFFHVV�ZLWKRXW�,QVWDOODWLRQ�
♦ ,3$56�,QWHUIDFHV�1RZ�$YDLODEOH�

¾ &��)2575$1� 0DWODE� 0DWKHPDWLFD��DQG�:HE�

Web
Server

NetSolve
Client

IPARS-enabled
Servers

Web
Interface

��

Automated Adaptive Algorithm 
Selection – Smart Libraries
♦ /LQHDU�6ROYHUV�FDQ�UHTXLUH�H[SHUW�PDWKHPDWLFDO�

NQRZOHGJH�WR�XWLOL]H�WKH�ULJKW�RQH�XQGHU�WKH�ULJKW�
FLUFXPVWDQFHV�² H�J��FKRRVLQJ�DSSURSULDWH�SUH�
FRQGLWLRQHU�IRU�DQ�LWHUDWLYH�PHWKRG�

♦ ,QVWDOODWLRQ�RI�WKHVH�FRPSOLFDWHG�VRIWZDUH�OLEUDULHV�
FDQ�EH�WHGLRXV�DQG�WURXEOHVRPH�

♦ 7KURXJK�D�JHQHULF�´/LQHDU6ROYHµ�LQWHUIDFH��1HW6ROYH�
DOOHYLDWHV�XVHU�RI�WKH�QHHG�WR�GHFLGH�DPRQJVW�YDULRXV�
W\SHV�RI�VROYHUV�DQG�SURYLGHV�D�XQLIRUP�LQWHUIDFH�WR�
DOO�URXWLQHV�

♦ 'HFLVLRQ�EDVHG�RQ�FKDUDFWHULVWLFV�RI�LQSXW�PDWUL[�
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Decision Tree for “LinearSolve”
Matrix

Non-SquareSquare

Non-BandedBanded

SparseDense Dense

RegSize/SmallHugeSize Symmetric Non-Symmetric

Diag0 Diag1 Diag-1

DGBSV PETSc MA28 SuperLU PETSc DSYSV DGESV

DGELS

��

NetSolve:
How to Install Software

Computational
Modules

NetSolve problem
description files

NetSolve
server daemonClient

stubs

• User can install new components
• Problem description files
• Java applet to generate them

Java
applet
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NetSolve: How It Works

Computational
Modules

NetSolve problem
description files

NetSolve
server daemonClient

stubs
Register

Query

Reply

Request

• Problem description files
• Client download stubs at run-time
• Problem description files are portable
• Java applet to generate them

��

NetSolve Design

NetSolve

C Fortran

Matlab SCIRun Custom

Globus
NetSolve
servers

Ninf
servers

NetSolve
services

Condor

NetSolve
services

Globus
proxy

NetSolve
proxy

Ninf
proxy

Condor
proxy

PSEs

Metacomputing
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NetSolve and Globus

♦1HW6ROYH�PDNHV�XVH�RI�WKH�0'6�WR�
VWRUH�LQIRUPDWLRQ�DERXW�ZKLFK�
PDFKLQHV�FRXOG�UXQ�FHUWDLQ�VHUYLFHV

♦1HW6ROYH�PDNHV�XVH�RI�*5$0�WR�
VWDUWXS�1HW6ROYH�VHUYLFHV

��

NetSolve/Globus Interaction

NetSolve
Client

GRAM

fred.cs.utk.edu

MDS
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NetSolve/Globus Interaction

NetSolve
Globus 
Proxy

NetSolve
Client

netsolve(‘dgesv’, A, b)

GRAM

fred.cs.utk.edu

MDS

��

NetSolve/Globus Interaction

NetSolve
Globus 
Proxy

NetSolve
Client

netsolve(‘dgesv’, A, b)

lookup machine 
and service

GRAM

fred.cs.utk.edu

MDS
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NetSolve/Globus Interaction

NetSolve
Globus 
Proxy

NetSolve
Client

netsolve(‘dgesv’, A, b)

lookup machine 
and service

contact 
information

GRAM

fred.cs.utk.edu

MDS

��

NetSolve/Globus Interaction

NetSolve
Globus 
Proxy

NetSolve
Client

netsolve(‘dgesv’, A, b)

GRAM

fred.cs.utk.edu

Startup remote service

service-
lapack

MDS
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NetSolve/Globus Interaction

NetSolve
Globus 
Proxy

NetSolve
Client

GRAM

fred.cs.utk.edu

service-
lapack

MDS

dgesv, A, b

��

NetSolve/Globus Interaction

NetSolve
Globus 
Proxy

NetSolve
Client

GRAM

fred.cs.utk.edu

service-
lapack

MDS

result
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Server Software Repository

♦ '\QDPLF�GRZQORDGLQJ�RI�QHZ�VRIWZDUH�
♦ (QKDQFH�VHUYHUV�FDSDELOLWLHV�ZLWKRXW�
VKXWGRZQ�DQG�UHVWDUW�

♦ 5HSRVLWRU\�PDLQWDLQHG�LQGHSHQGHQWO\�RI�
VHUYHU�

Hardware SoftwareHardware Software

NetSolve Server

��

netsl(“command1”, A, B, C);
netsl(“command2”, A, C, D);
netsl(“command3”, D, E, F);

Client Server

command1(A, B)

result C

Client Server

command2(A, C)

result D

Client Server

command3(D, E)

result F

netsl_begin_sequence( );
netsl(“command1”, A, B, C);
netsl(“command2”, A, C, D);
netsl(“command3”, D, E, F);
netsl_end_sequence(C, D);

Client Server

sequence(A, B, E)

Server

Client Server
result F

input A,
intermediate output C

intermediate output D,
input E

Data Persistence
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NetSolve Authentication
with Kerberos

♦.HUEHURV�XVHG�WR�PDLQWDLQ�$FFHVV�
&RQWURO�/LVWV�DQG�PDQDJH�DFFHVV�WR�
FRPSXWDWLRQDO�UHVRXUFHV�

♦1HW6ROYH�SURSHUO\�KDQGOHV�
DXWKRUL]HG�DQG�QRQ�DXWKRUL]HG�
FRPSRQHQWV�WRJHWKHU�LQ�WKH�VDPH�
V\VWHP�

��

NetSolve: Features for the Future

♦ 6RIWZDUH�UHSRVLWRULHV
♦ 'DWD�

HQFU\SWLRQ�FRPSUHVVLRQ�
PHFKDQLVPV

♦ 6PDUW�OLEUDULHV
♦ $FFHVV�FRQWURO�RU�XVHU�

DFFRXQWLQJ�PHFKDQLVPV��
�WRNHQV��FUHGLWV����

♦ &RPSXWDWLRQDO�VWHHULQJ�

♦ 7DVN�PLJUDWLRQ�DQG�
LPSURYHG�)DXOW�
WROHUDQFH

♦ 0RQLWRULQJ�V\VWHP

♦ 3DOP�DSSOHW«

6RIWZDUH�DYDLODEOH�VHH��
KWWS���ZZZ�QHWOLE�RUJ�QHWVROYH���!���.�KLWV�
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NetSolve Team

♦ 6XGHVK�$JUDZDO��87.
♦ 'RULDQ�$UQROG��87.
♦ 6XVDQ %ODFNIRUG��87.
♦ +HQUL�&DVDQRYD��8&6'
♦ -DFN�'RQJDUUD��87.
♦ &RUDO�+DQJ��87.
♦ 0LFKHOOH�0LOOHU��87.
♦ 6DWKLVK 9DGKL\DU��87.

2SSRUWXQLWLHV�LQ�WKH�,&/�IRU�
YLVLWLQJ����������������DQG�SHUPDQHQW�

L L

6RIWZDUH�DYDLODEOH�VHH��
KWWS���ZZZ�QHWOLE�RUJ�QHWVROYH�

��

http://www.cs.utk.edu/netsolve/ 


